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1. ੒Ӂ௡Ӂࠋষ౓҉ӀवछΠ੢ߏ׋
ۿ੒ঋਞʾˀˍ˧҉ӀѼթ (2015.3-2016.3)ʃƅӁ
ຢʂ 3์৔ɼɫɺ (1) ગߨƉՠ௾ƅ(2)ް۪ຢƉ౜ઐ
ຢƉ಺ټຢƅ(3)ࠞਹड़Ɖਪโड़Ɖ֫૛ड़ʦ֘ɦƅࡾ
୾ય୾ָθɟʝ੒ӁָθʒɻλԚɫɺɧʠʝʂ௾ຢ
ʦθʔɧɼɼɫɳƆɧʠʦࠬɥɺƅټݚʂ˂˺ˆƟ
߇ٲʂڤزɻɖʟ੒Ӂ௡Ӂ֩૳ˍˀˏʃ (1)ɞʜʇ
(2)ʂ಻ьʦࠬɥߖɸɧɼɼɾʟƆʖɵʡʧƅɧʠʒ
ɻʂ˂˺ˆƟ߇ٲʂࡥ੕ɿɞɘɺƹ۪ɜʟຢƺʃ࡚
߄ɩʠɺɡɳɠƅܞѾ҉ʕɺƹް۪ຢƉ౜ઐຢƉ಺
ټຢƺʦਗʟ߇ٲʦ߹޵ɭʟɧɼɠֆʕʝʠʟɧɼ
ɿɾɷɳʣɥɻɖʟ (ࠞਹड़୾ʃү੒Ӂʂڃധ߇ٲ
ɻ਻Ыɭʟɧɼɿɾʟ)Ɔ
ɧʠʦࠬɥɺƅഓೱѕӁࢽʃ 2016௰୞ɟʝƹ੒
Ӂ௡Ӂࠋষ౓वछΠ੢ߏ׋ƺʦҔިɫƅƹް۪ຢ୾ƺ
ƹࠞਹड़୾ƺʦʜʞ଱উɿ಻ьɭʟࠡ൚ʂ૛ܵ٥֋
ʦ۱ɾɷɺɘʟƆɱʂયɻƅ੒ݠ੒Ӂ (੐಺Նԟ)Ɖ
ୱ֣੒ӁƉࣣൎࡽ๲ӁѼ (໓ةՆԟ)ʃƹࣣൎӁଯʩ
˞˴Ɵˈɿʜʟƹࣣൎѕƺ੒Ӂ௡Ӂࠋষ౓ɿɞɥʟ
಻ьࠡ൚ʂ٥֋Ҕ౎ƺʦࠬ੢ɫƅӑஓʦछʕɺɘʟ
[4]Ɔɱʂࠞ์ɾ௅฻ʃߘʂʖʂɻɖʟƆ
1. ƹࣣൎѕƺ௡߇߹޵ɿɞɥʟ಻ьࠡ൚ʂ٠இ—
ગߨਹذʂय़๲ƅް۪ຢ୾ʂ಻ь൘൚ƅ෦ա߇
ٲ෻੕ʂݩढ़ɼ߹޵
2. ƹࣣൎѕƺCBTʾˀˍ˧шɿԟɭʟ٥֋— ް
۪ຢ୾ʦ಻ьɭʟɳʕʂ CBTʾˀˍ˧ʂҔ౎
ɼ߇۱߹޵ƅ੒Ց෦ CBTʌʂ์ِय़๲ [5]
3. ࣣൎՠࡦɿʜʟ௡߇ʂ಻ьɿԟɭʟ٥֋— AI/
˚ˊʷˎƟˆՠࡦɿʜʟ෻੕಻ьʘݩ෻ʂ٠இƅ
˲Ɵ˝˱ˊʶɿʜʟ٠࣍ƅCBTʂईɳɾ˭Ɵʽ
ʫ˺ˆ˜ʮƟˀ
4. ۊൎӑஓɼஓڽ૛ܵ—ʫˠ˺ˏԲѳƅۊൎƅ܎
௅ҙʂஓڽ૛ܵ
ඕ۳Жɻʃɧʂɚɵ 1.ɿԥʒʠʟƅް۪ຢ୾ʦ಻
ьɭʟࠡ൚ʂҔ౎ʦࠟʞࣘɦൎ܍ɭʟƆ
2. ް۪ຢƉ౜ઐຢƉ಺ټຢʂ಻ьɼݩ੕ࠡࡼ
ܞѾʂࠬ੢௅฻ɿʃү܎ʂ૛ܵƅCBT ʂҔ౎ƅ
˲Ɵ˝˱ˊʶݱ଑ƅ߇۱߇ٲʂ߹޵ɾɽਪɣʂɧɼ
ɠʝɠԥʒʠʟɠƅް۪ຢƉ౜ઐຢƉ಺ټຢʦ಻ь
ɭʟɳʕʂ໹৕ʓʂଚΕʖɱʂ 1ɸɻɖʟƆ
ɧɧɻѱƜʃ࡚์ɾޱजɼɫɺƅƹް۪ຢƉ౜ઐ
ຢƉ಺ټຢʂൌӐଯƅ෭๚ଯ଑զʃ۱ɾʣɾɘƺɧ
ɼɼɫɳ [2]Ɔɧʠʃƅɳɼɜʄް۪ຢ 1ɸɻɖɷɺ
ʖƹ۪ɜʟຢɼʃъɟƺʦ଑զɭʟɧɼߢਹɠ׎ʕ
ɺܟ௔ɾѨ੕ɻɖʞƅඕߏ׋ʂયɻΆɜʟʖʂɻʃ
ɾɘɼ౜ઐɫɳɟʝɻɖʟƆ
ɱʂ੐ʣʞƅް ۪ຢƉ౜ઐຢƉ಺ټຢʦƹּɣƺƹള
՞ଯɿƺ଑զɫƅɱʠɿԷɹɘɺ෻੕ʦݩढ़ɭʟƅ
ɼɘɚʩ˞˴ƟˈʦࠟɷɳƆɳɼɜʄƅް۪ຢʦּ
ɣTɻɖʟɼ଑զɭʟɼʃƅɖʟࠬٲࠋɠ Tʦߖɸ
ɾʝʄƅ॓ʂયʂু౫ଯɾ๲ѽɼɫɺƅɱʂࠬٲࠋ
ɠɱʂ஦଑෣ɻٿɜʄƹް۪ຢʦߖɸƺɼɘɷɺΪ
໱ʃ෌ɘɻɖʡɚƅɼɘɚʜɚɾ Tʦ଑ʕʟƆɾɞ
ɟɸƅɱʂ Tʦƹ෻੕ݩढ़ɠ฻Φɾʜɚɿƺ଑ʕʟ
ɧɼɻݩ੕ɿɸɾɦʟƆ
ɧʠɿ਻ɭʟಂ౜ɼɫɺƹTɼΪɾʟް۪ຢT’ʦ
ਗʠɾɘƺɠ২଑ɩʠʟƆɧʠɿ਻ɭʟѽ୿ʃƹT’
ʦ଑զɼɫɺ૰юɭʟɧɼʖя௾ƺɻɖʟƆɳɴɫ
ਪॅʂݔɟɘ଑զɠɖʟʂʃ੒ബɾʂɻƅݩ੕ɠɻ
ɡʟ౮Ξɻɾʟʍɣ౥ๆଯɿƅƹּɘƺ଑զʦ೾ॅๆ
ΤɭʟƅɼɘɚɧɼɻɖʟƆ
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ɳɼɜʄഇɟʞʘɭɘຶɼɫɺƹղʕࢠՄƺʦ۪
ɜʟƆղʕࢠՄʃ޿ɻ฻Φɿࡥ੕ɻɡʟ෻੕آߧɴ
ɠƅ௔ɫɘղʕࢠՄɠѽɥʟɾʝɱʂञʃƹɱʂ෣
ɿɞɘɺʃƺ۪ɜʟຢɠɖʟƅɼٿɷɺʖܴɫ޲ɜ
ɾɘɴʡɚƆɳɴƅղʕࢠՄɠʲ˗Ɵɭʟƹ۪ɜʟ
ຢƺɟʝҙʠʟʖʂʖ୻ীɖʟʂɻƅɱʠɼʃധʂ
ƹ۪ɜʟຢƺʂ଑զʘࡥ੕൘൚ʖ૰юɫʒɫʛɚƅɼ
ɘɚɧɼɻɖʟƆ
ѱƜʃ 2016௰୞ʂߏ׋ɿɞɘɺƅTrƅTcƅTdƅ
TiƅJuƅExʂ 6ɸʂƹް۪ຢƉ౜ઐຢƉ಺ټຢƺʂ
଑զ (௅฻ʃڤࡧ)ʦଚΕɫƅɧʠʒɻɿࣣൎ௡߇٥
֋Ѽɾɽ [1][3]ɻݩढ़ɫɺɡɳ෻੕ɠɧʠʝɻഇຳ
ɻɡʟɧɼʦҷ௨ɫɳƆʒɳ 2017௰୞ʂߏ׋ɿɞ
ɘɺʃƅईɳɿ˨ˆɾް۪ຢʂ଑զMsʦ૰юɭʟ
ɼɼʖɿƅഓ٤ʂ૛ܵʘߨࠋɟʝʂ˙ʩ˱˺ʷʦ۱
ɘƅɧʠʝɼঽՒʂ଑զʂय़܄ड़ɿɸɘɺ٠இɫɺ
ɡɳƆ
ɫɟɫඕߏ׋ʂ݂࠿ଯɾෳವʃƅ(ࠞɼɫɺࣣൎѕ
ʂ)ʜɘ߇ٲ෻੕ʦݩʞƅɱʠɿʜɷɺް۪ຢ୾ɠ
଱উɿ౜ઐɻɡʟʜɚɿɭʟɧɼɻɖʟƆɧʂɳʕ
2018௰୞ʂߏ׋ɻʃƅ߹ݘɿ෻੕ʦݩढ़ɭʟɳʕʂ
ݩ੕ࠡࡼ (˥˒ˬʩ˲)ʦଚߟɫƅɱʠɿԷɹɣݩ੕
ɠ۱ɜʟɧɼʦ٠࣍ɭʟɧɼʦෳޱɫɺɘʟƆΙч
ɻʃ଑զʂɘɣɸɟɿɸɘɺƅټߗ୅ɻݩढ़ɮʓʂ
ࠡࡼຶʘɱʠɿʜʟݩ੕ຶʦࣅѻɭʟƆ
3. Tr: ஬ѽଯް۪ຢ
Trɿɸɘɺʃߘʂʜɚɿ଑ʕɺɘʟƆ
(Tr) reading — (ߢഇɿɼɷɺ಩ɮɫʖ௎দʓʂɾ
ɘ)ՒࡧƉयߧƉʷ˰˜Ɖॅ಺୾ʦ஬ʧɻΤයʦ
๲ѽɭʟຢ — ෻੕: Ւ൚ʂ଑զʘɱʂ଑զʦ
ދࢻɭʟՒࡧʂ஬ѽɠɻɡɺɘʟɧɼʦ٪ʟ෻
੕ƆयߧƉʷ˰˜Ɖॅ಺ɟʝ૥ঋɿߟɩʠɺɘ
ɾɘɧɼɠ஬ʓࠟʠɺɘʟɟʦ٪ʟ෻੕Ɔ
଑զɟʝഇɟʟʜɚɿƅ஬ѽɭʟ಺ټآߧɠՒࡧ (ഓ
ࣂ)ƅयߧ୾ਪโɾʖʂɻɖʞணʟƆΙчɻʃʒɮՒ
ࡧ (ഓࣂ)ʂʓʂʖʂƅਞɘɺयߧ୾ʦԥʔʖʂɿɸ
ɘɺݩ੕ࠡࡼʦ٠இɭʟƆ
3.1 Tr-def-apply — ଑զʂ଱ๆ
1. ٿ๊ʘՒ܃ɿ਻ɫɺΤයʦ଑զɭʟ (௟࣢ޡʣ
ʠɺɘʟΤයɼʃΪɾʟ঎෻યɴɥʂʖʂɻɖ
ʟɧɼʦ෗ҷɿɭʟ)Ɔ
2. ଑զʦ଱ๆɭʟࣟ෣ʦଚߟɫɺ଱ๆٌїʦ୿ɜ
ɩɯƅ।ɫɘ଱ๆٌїɻɖʟɟʦ٪ʟƆ
঎෻ʂآߧʃߘʂʜɚɾʖʂɠ۪ɜʝʠʟƆ
• ଑զʂ଱ๆٌїʦߢศՒࡧɩɯʟ (ɾɘɫ઄ݸ
آߧɻ৕ʓ๼ɺɩɯʟ)Ɔ
• ೾ॅʂߏ۽ɿɸɘɺ଱ๆٌїɠڞɘɿஔɬɿɾ
ʟʖʂʦ୿ɜɩɯʟƆ
ݩ੕ຶ: ʎɧʑʧॅ
෻: ߘʂ঑෗ʦ஬ʓƅ঎෻ɿ୿ɜʜƆ
ɖʟ෈ਝʃॅʦɖʝʣɭʂɿƹʎɧƺɻƹ1ƺ
ʦ಺ɫƅ಩์ɾॅɴɥƹʎɧƺʦ،ʞറɭ
ɧɼɻɱʂॅʦ಺ɫƅƹʑʧƺɻɱɧʒɻɿ
಺ɫɳॅʂ 2ఝʦΤයɩɯʟʖʂɼɭʟƆ
ɳɼɜʄƹʎɧʎɧƺʃ 2ƅƹʎɧʎɧʑʧƺ
ʃ 4ƅƹʎɧʎɧʑʧʎɧƺʃ 5ʦ಺ɭƆ
঎෻: ߘʂ಺Ւɠ಺ɭॅʦѾ୿๨ɿՒ௡ɫɾɩɘƆ
(1) ʎɧʑʧʎɧʑʧ
(2) ʎɧʎɧʑʧʑʧ
(3) ʎɧʑʧʎɧʎɧʑʧ
ѽ୿ຶ: (1): 6ƅ(2): 8ƅ(3): 8Ɔ
ѽ঑:
ɧʂݩ੕ຶɻʃƅࠡࡼଯɾॅખʂ಺ټ൘൚ʦ଑զ
ɫƅɱʂ଑զɠ଱ๆɻɡʟɧɼʦ٪ɺɘʟƆ଑զɱ
ʂʖʂʃ஬ѽଯް۪ຢɿʜʞ஬ʓࠟʟɠƅɱʂѽ࠘
൘൚ʃࠡਞɡଯɾ৭ݩʦֆʕʟɼɘɚ୅ɻࣣൎѕଯ
ɾຢʖ಩์ɼɫɺɘʟƆ
3.2 Tr-abst-conc — ળ࣐ଯՒࡧʌʂɖɺʃʕ
1. ળ࣐ଯɾՒࡧ (ຶ:ƹλ౫ଯɿX ʃ Y ɻɖʟƺ)
ʦ 1ɸʒɳʃ೾ॅԥʔՒࡧʦิɜʟƆ
2. ળ࣐ଯɾՒࡧʂλೱʒɳʃুਹɿɖɺʃʒʟ״
ਹଯߏ۽ʦ 1ɸʒɳʃ೾ॅԥʔՒࡧʦิɜʟƆ
3. ɖɺʃʒʞʂย෌ʘɖɺʃʕɳՇٌɠ౜ઐɻɡ
ɺɘʟɟʦ෻ɚƆ
঎෻ʂ״ਹଯɾຶɼɫɺʃߘʂʖʂɠ۪ɜʝʠʟƆ
• ״ਹଯՒࡧGɿɸɘɺٿɜʟળ࣐ଯՒࡧʂՇٌ
ೱഇʦߢศՒࡧɩɯʟ (ɾɘɫ઄ݸآߧɻۚढ़
ɩɯʟ)Ɔ
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• ״ਹଯՒࡧGɿɸɘɺٿɜʟળ࣐ଯՒࡧʂՇٌ
ೱഇʦ೾ॅʂষ੝߁ɟʝষ੝ɩɯʟƆ
• ״ਹଯՒࡧؓGi ɿɸɘɺٿɜʟળ࣐ଯՒࡧʂ
Շٌೱഇɠڞɘɿஔλɻɖʟʖʂʦ෻ɚƆ
• ״ਹଯՒࡧGɠ೾ॅิɜɳળ࣐ଯՒࡧʂɽʠɿ
ɖɺʃʒʟʂɟʦ෻ɚƆ
• ೾ॅʂ״ਹଯՒࡧ G1ƅG2ƅƧʂɚɵળ࣐ଯՒ
ࡧɿɖɺʃʒʟʖʂʦ෻ɚƆ
ঽ۽ʂ Tr-def-applyɼಅҼɫɳࣟ܄ƅ଑զɠλ౫
ଯՑ਒ƅ଱ๆɠ״ਹшɼɘɚ୅ɻຳߐड़ɠɖʟɠƅ
Tr-abst-concʂƹળ࣐ଯ (λ౫ଯ)Ւࡧƺʃ (଑զɼ
ɘɚآɿ࠳ʣʠɾɘɳʕ)ʜʞۊɘ౮ΞɼɾʟƆ
ݩ੕ຶ: ݁Շଯ଑զ
෻: ߘʂ঑෗ʦ஬ʓƅ঎෻ɿ୿ɜʜƆ
݁Շଯ଑զɼʃƅ଑զʂ঑෗ʂયɿ଑զɩ
ʠɸɸɖʟٿ๊ɠޡʣʠʟʖʂʦٿɚƆɱ
ʠɻʃகƜࡹʞɿɾʟʜɚɾՉɠɭʟɠƅ
શΤऍɣɞɧɾɜʄฉɿ๼ɸ଑զɠݩʠʟƆ
ɳɼɜʄƹಒ೦य़ॅ nʂҕࣛɼʃƅ0ʘ 1
ɿ਻ɫɺʃ 1ɻɖʞƅɱʠʜʞ੒ɡɘ nɿ
਻ɫɺʃƹn− 1ʂҕࣛɿ n ʦӆɥɳʖʂ
ɻɖʟƺɼɘɚ଑զʃ߹ݘɿฉɿ๼ɸƆ
঎෻: ߘʂ಺ՒʂɚɵঽࡧʂΤයɻʂ݁Շଯ଑զɼ
ٿɜʟʖʂʦɭʍɺ֘ɦʜ (ƹฉɿ๼ɸƺɟɽɚɟ
ʃ෻ʣɾɘ)Ɔ
(1) य़ॅɼʃƅॅʂɚɵɻࢡॅ୅Ιчʂೱഇʂ෌ɘ
ॅɻɖʟƆ
(2) य़ॅ໱ʃƅॅӁ๲໱ʂયɻय़ॅɿԟɫɺ૛ʍʟ
Ӂ෻ഇฅɻɖʟƆ
(3) ৔ॅʃƅڄɣɟʝગʝʠɺɘʟɠƅ௉ɠʒɴ੟
ތɖʟʂɠʒɳ৔ॅɻʖɖʟƆ
(4) ಒ೦य़ॅ nɠ׹ॅɻɖʟɼʃƅnɠ 0ɻɖʟɟƅ
ʒɳʃ n− 2ɠ׹ॅɻɖʟɧɼʦɘɚƆ
(5) ৔ॅɼʃƅߢङʜʞࢡɩɘ৔ॅʂঀɻʃ಺ɩʠ
ɾɘʜɚɾय़ॅ (ɳɴɫ 1ʜʞ੒ɡɘ)ʦٿɚƆ
(6) ɖʟॅʂও਻ખɼʃƅॅɠ।ʂɼɡʃɱʂॅɱ
ʂʖʂƅॅɠ೦ʂɼɡʃɱʂॅɿ −1ʦӆɥɳ
ʖʂɻɖʟƆ
ѽ୿ຶ: (4)ƅ(5)Ɔ
ѽ঑:
ɧʂݩ੕ຶɻʃƅࣣൎѕӁɿɞɘɺਪɣټʠʟƹ݁
Շଯࠡਞɡƺƹ݁Շଯ଑զƺʦ੕ݛɼɫɺࠟʞࣘɦ
ɺɘʟƆ෻੕ɼɫɺʃTr-abst-concʂࠡࡼɿʜʟݩ
੕ɻɖʞƅƹ݁Շଯ଑զƺɿɸɘɺλ౫ଯɿࡧʍɳ
ɖɼƅɱʠɿɖɺʃʒʞணʟ״ਹຶʦ֘ɦɺɖɺʃ
ʒʞʦ෻ɚ෻੕ɻɖʟƆ໸ʣɫষ੝߁ɼɫɺƅ଑զ
ɴɠ݁Շଯɻɾɘʖʂƅ଑զɻɾɘʖʂɠԥʒʠɺ
ɘʟƆ
3.3 Tr-conc-abst — ״ਹଯՒࡧɟʝʂλ౫ш
1. ״ਹଯɾՒࡧ (ຶ: ƹX ʃ Y ɫɺɘʟ/Y ɻɖ
ʟƺ)ʦ೾ॅิɜʟƆ
2. ״ਹଯՒࡧؓɿ֩૳ɭʟߏ۽ɾɘɫɱʠʝʦλ
౫ш/ળ࣐шɫɳՒࡧɿɸɘɺ෻ɚƆ
঎෻ʂآߧʃߘʂʜɚɾآʂʖʂɠ۪ɜʝʠʟƆ
• λ౫ш/ળ࣐шɫɳߏ۽ʦߢศՒࡧɩɯʟ (ɾɘ
ɫ઄ݸآߧɻ৕ʓ๼ɺɩɯʟ)Ɔ
• ೾ॅʂλ౫ш/ળ࣐шɫɳߏ۽ʦഝʍɺষ੝ɩ
ɯʟ (೾ॅষ੝ʖя)Ɔ
ݩ੕ຶ: ˞˴ʷ˰˧ʂ߹۱ߗԝ
෻: ߘʂ঑෗ʦ஬ʓƅ঎෻ɿ୿ɜʜƆ
।ञɣʧɠɖʟ˞˴ʷ˰˧ɿɩʒɪʒɾڃ
ॅʂˎƟˆʦ௡ຢɫɺ߹۱ɿɟɟʟߗԝʦ
૛ʍɺɘʟƆɱʂٌїʃߘʂʜɚɿɾɷɳƆ
ڃॅ ߗԝ (ೀ)
1000 4
2000 16
3000 36
5000 100
঎෻: ।ञɣʧɠ૛ʍɳٌїʦʒɼʕʟʖʂɼɫɺ
଱উɾʖʂʦɭʍɺষʍƆ
(1) ˎƟˆʂڃॅɠਊɜʟɼɟɟʟߗԝʖਊɜʟ
(2) ɟɟʟߗԝʃˎƟˆʂڃॅʂ 2 ࣛɿಅຶɫɺ
ɘʟ
(3) ˞˴ʷ˰˧ʂࡿๆߗԝʃˎƟˆʂڃॅɼʃԟؙ
ɫɺɘɾɘ
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(4) ˞˴ʷ˰˧ʂࡿๆߗԝʃˎƟˆʂڃॅɿಅຶɫ
ɺɘʟ
ѽ୿ຶ: (1)ƅ(2)
ѽ঑:
˞˴ʷ˰˧ʂࡿๆߗԝ (ߗԝظޔຟ)ʦʃࣣൎѕӁ
ɿɞɥʟ࡚์ɾˍƟ˥ʂ 1ɸɻɖʟƆɧɧɻʃɱʠ
ʦ੕ݛɼɫƅ״ਹຶɼɫɺߗԝظޔຟO(n2)ɼްʣ
ʠʟ˞˴ʷ˰˧ʂߗԝظਗʦଚߟɫƅλ౫ଯɾՒࡧ
ɼʂɖɺʃʒʞʦ෻ɚɺɘʟƆɾɞƅॅ಺ʦ஬ʓࠟ
ʟݩ੕ʃTr-ord-graphɿʖɖʟɠƅɱʂࣟ܄ʃƹ஬
ʓࠟʠʟɧɼ/஬ʓࠟʠɾɘɧɼƺʃʜʞ״ਹଯɾ
ڃƜʂ۽ෳɻɖʟ (஬ʓࠟʠɺɘʟɟɽɚɟɿຢ୅
ɠɖʟ)ɼɘɚ୅ɠ Tr-conc-abstɼʃΪɾʟƆ
3.4 Tr-extra-graph — ٪Ӿʠɾɘयߧʂ஬ʓࠟʞ
1. ೞઓෳɿɭʟɧɼʂ෌ɘʜɚɾयߧ (ຶ: ൹ʷ˰
˜ʦࣘчպɩʒɿɫɳƹɸʝʝʷ˰˜ƺɾɽई
Ցɿ۪ΕɫɺʖʜɘɫƅࣨੁসΫयʂ˥ˏ˱ʶ
ˀ಺ټɾɽ஦଑ഇฅɻޡʣʠʟɠ௟࣢ɻʃ٪ӆ
ɥɾɘʖʂʦๆɘɺʖʜɘ)ʦଚߟɭʟƆ
2. ଚߟɫɳयߧʂ಺ټʂΤයʦ঑෗ɭʟƆ
3. ଚߟɫɳयߧɠ๲ѽɻɡ஬ʕɺɘʟɟʦ٪ʟƆ
঎෻ʂآߧʃߘʂʜɚɾʖʂɠ۪ɜʝʠʟƆयߧʘ
ॅ಺ʃ೾ॅʂʖʂʦଚߟɫɺ৕ʓ܄ʣɯɺ஬ʓࠟʟ
ɧɼʦֆʕɺʖʜɘƆ
• यߧɟʝ஬ʓࠟʠʟɧɼʦߢศՒࡧɩɯʟ (ɾ
ɘɫ઄ݸآߧɻ৕ʓ๼ɺɩɯʟ)Ɔ
• यߧɟʝ஬ʓࠟʠʟɧɼʘ஬ʓࠟʠɾɘɧɼʦ
ষ੝߁ɼɫɺষ੝ɩɯʟƆ
• ೾ॅʂयߧʦଚߟɫ஬ʓࠟʠʟɧɼɠڞɘɿஔ
λɻɖʟʖʂʦষ੝ɩɯʟƆ
ݩ੕ຶ: ɸʝʝʷ˰˜
෻: ߘʂ঑෗ʦ஬ʓƅ঎෻ɿ୿ɜʜƆ
ߘɿߟɭʷ˰˜ʃƹɸʝʝʷ˰˜ƺɼڅʇƅ
ুਹ฻ຟʂɚɵъǖɠɖɘɺɘʟɟʦߟɫ
ɺɘʟƆчʂভʒɻƹɸʝʝƺɠஃ੬ɫɺ
ɘɳʝ 100ǖɖɘɺɘʟɧɼɿɾʟƆɧʂ
ʷ˰˜ʃɖʟೱлɻඡ௰ʫˠ˺ˏʦҔ݀ɫ
ɳɼɡʂೱлʂำสʦߟɫɺɘʟƆ
10 11 12 13 14 15
঎෻: Ιчʂഓࣂʂɚɵƅʷ˰˜ɟʝ஬ʓࠟʠʟɧ
ɼɼλઠɭʟʖʂʦɭʍɺষʍƆ
(1) ދюञॅʃՃԝʂঽౝɻٹࢢɫɳɠڤౝɻʃਊ
੒ɫɳƆ
(2) 10௰ʃʒɷɳɣೱлɿ׸ɡɠɾɟɷɳƆ
(3) 11௰ɟʝ 12௰ɿɟɥɺދюञॅʃఝਊɫɳƆ
(4) 15௰ʜʞ 14௰ʂ൘ɠೱлʂ׸ɡʃਪɟɷɳƆ
(5) 11௰ɼɣʝʍɺ 12௰ʃދюञॅɠౝഇɿɾɷ
ɳƆ
ѽ୿ຶ: (3)ƅ(4)Ɔ
ѽ঑:
ࣣൎѕʂ௅฻ɼɫɺˎƟˆʦय़๲Ɖഇॾɭʟɧɼ
ɠԥʒʠƅɱʂયɿˎƟˆʂ஬ʓࠟʞɠԥʒʠʟƆ
λ౫ଯɿʃ˙ˀˏʷ˰˧ʘ൹ʷ˰˜ʦๆɘɺ಺ټɭ
ʟ௅฻ɻɖʟɠƅɧɧɻʃ Tr-extra-graphɻɖʟɳ
ʕ٪Ӿʠɾɘय൚ʦଚߟɫƅɱʂ஬ʓࠟʞʦ෻ɚɺ
ɘʟƆ஬ʓࠟʞɿࠞԪɠɖʟɧɼɟʝƅষ੝߁ʂү
۽ෳʃ״ਹଯɾՒࡧɼɫɺɖʟƆʜʞλ౫ଯɾՒࡧ
ɿɾʟʏɽƅTr-conc-abstʂ਑෣ɠ੒ɡɣɾʟɼɘ
ɜʟƆ
3.5 Tr-ord-graph — ٪Ӿʠɾɳयߧʂ஬ʓࠟʞ
1. ೞઓෳɿɭʟɧɼɠɖʟʜɚɾयߧʘॅ಺ʦଚ
ߟɭʟƆ
2. यߧʘॅ಺ɠъʦ಺ɫɳʖʂɟɿɸɘɺԑيɿ
঑෗ɭʟƆ
3. यߧʘॅ಺ɟʝƅՂਣʂગߨʘѬ֓ʂرٲɟʝ
ɻʃѽ୿ɻɡɾɘߏ۽ʦ஬ʓࠟʝɯѽ୿ɩɯʟƆ
঎෻ʂآߧʃߘʂʜɚɾʖʂɠ۪ɜʝʠʟƆयߧʘ
ॅ಺ʃ೾ॅʂʖʂʦଚߟɫɺ৕ʓ܄ʣɯɺ஬ʓࠟʟ
ɧɼʦֆʕɺʖʜɘƆ
• यߧɟʝ஬ʓࠟʠʟɧɼʦߢศՒࡧɩɯʟ (ɾ
ɘɫ઄ݸآߧɻ৕ʓ๼ɺɩɯʟ)Ɔ
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• यߧɟʝ஬ʓࠟʠʟɧɼʘ஬ʓࠟʠɾɘɧɼʦ
ষ੝߁ɼɫɺষ੝ɩɯʟƆ
• ೾ॅʂयߧʦଚߟɫ஬ʓࠟʠʟɧɼɠڞɘɿஔ
λɻɖʟʖʂʦষ੝ɩɯʟƆ
Tr-extra-graphɼTr-ord-graphʃࠡࡼʂ 1ɫɟβ
ʣɾɘʂɻஂ܄ɫɺʃɼɘɚΤ٪ɠɖɷɳɠƅঽࠋ
ɠƹബʣɷɳयߧʦݩʟƺɧɼɿຢ୅ɠɖʞƅڤࠋ
ʃƹयߧʃೞ૳ɻ஬ʓࠟʟʍɡ಺ټ௅฻ʦۆ೔ɭʟƺ
ɧɼɿຢ୅ɠɖʟɳʕƅധʂʖʂɼɫɺɘʟƆࠡࡼ
ʘຄΤ୅ʂβɘʦܞڤ٠இɭʟƆ
ݩ੕ຶ: ࡍ܄ʂఔ਩ଯഇӍ
෻: ߘʂ঑෗ʦ஬ʓƅ঎෻ɿ୿ɜʜƆ
ߘɿߟɭˠ˺यʃƅ।ञؐʂʶ˰ˀɻƹA
ʹƟ˧ɠۂɡƺƹB ˀˤƟˋɠۂɡƺɻɖ
ʟञʂԟؙʦߟɫɳʖʂɻɖʟƆʶ˰ˀʂ
ञॅʃ 38ɻƅɱʠɲʠʂ׫ഇɿɸɘɺय
યɿञॅɠࢆɡܛʧɻɖʟƆ
n = 38
8 17 6
7
A B
঎෻: Ιчʂഓࣂʂɚɵƅˠ˺यɟʝ஬ʓࠟʠʟɧ
ɼɼλઠɭʟʖʂʦɭʍɺষʍƆ
(1) ʹƟ˧ɠۂɡɻʃɾɘञʃ 13ञɻɖʟƆ
(2) ຑ൘ɼʖۂɡɾञʜʞຑ൘ɼʖۂɡɻɾɘञɠ
ਪɘƆ
(3) ˀˤƟˋɠۂɡɾञʃ 13ञɻɖʟƆ
(4) ɽɵʝʖۂɡɻʃɾɘञʃ 7ञɻɖʟƆ
(5) ʹƟ˧ɴɥɠۂɡɾञʃˀˤƟˋɴɥɠۂɡɾ
ञʜʞࢢɾɘƆ
ѽ୿ຶ: (1)ƅ(4)Ɔ
ѽ঑:
ࣣൎѕʂ௅฻ɼɫɺˎƟˆʦय़๲Ɖഇॾɭʟɧɼ
ɠԥʒʠƅɱʂયɻʖࡍ܄ʦఔ਩ଯɿഇӍɭʟɧɼ
ʃ෻੕ѽىɿԟ໓ɫɺ࡚์ɻɖʟƆɧɧɻʃTr-ord-
graphɻɖʟɳʕʜɣગʝʠɳय൚ɻɖʟˠ˺यʦ
ߟɫƅɱʂ஬ʓࠟʞʦ෻ɚɺɘʟƆ஬ʓࠟʞɿࠞԪɠ
ɖʟɧɼɟʝƅষ੝߁ʂү۽ෳʃ״ਹଯɾՒࡧɼɫ
ɺɖʟƆʜʞλ౫ଯɾՒࡧɿɾʟʏɽƅTr-conc-abst
ʂ਑෣ɠ੒ɡɣɾʟɼɘɜʟƆ
3.6 ࣣൎѕɼɫɺʂݩ੕
ࣣൎѕʂ෻੕ɼɫɺݩ੕ɭʟࣟ܄ʃƅߘʂʜɚɿ
ɭʟƆ
Tr-def-applyɿɸɘɺʃƅٿ๊ɻ଑զɭʟࣟ܄ƅɱ
ʂ଑զʃࣣൎѕʂ௅฻ɿԟ໓ɭʟʖʂɻƅɳɴɫɱ
ʂ଑զʦ૥ঋ࠯׋ɻӁʊɧɼʃɾɘʜɚɿɭʟ಩์
ɠɖʟƆՒ܃ʦ଑զɭʟࣟ܄ƅɱʂ଑զʂ଱ๆɠ৭
ݩଯɾʖʂɻɖʟʜɚɿɭʟƆɱʂʜɚɿɭʟɧɼ
ɻƹ˞˴ʷ˰˧ɿʜɷɺࠡࡼʦՒࡧɭʟƺӑஓɼʂ
ຳߐड़ɠɻɡƅࣣൎѕʂ෻੕ɼɫɺ଱ɭʟʜɚɿɾ
ʟɼ۪ɜʟƆ
Tr-abst-concƅɞʜʇTr-conc-abstɿɸɘɺʃƅળ
࣐ଯɾՒࡧɖʟɘʃ״ਹଯɾՒࡧ (ɾɘɫɱʂঢ়൘)
ɿɸɘɺƅࣣൎѕʂ௅฻Ɖ౮ΞɻΆɚʖʂʦࠟʞࣘ
ɦޡๆɭʟƆɳɴɫƅࣣൎѕʂ௅฻ɼɫɺ૥ঋѽ୿
ʦӁʊʜɚɾʖʂʃ಑ɥʟ಩์ɠɖʟƆ
Tr-exo-graphƅTr-ord-graphɿɸɘɺʃƅ(1)यߧ
ɿʜɷɺ಺ټɩʠɺɘʟߏ۽ɠࣣൎѕʂ௅฻Ɖ౮Ξ
ɿؙʣʟʖʂɻɖʟʜɚɿɭʟɟƅ(2) ʒɳʃޡๆ
ɭʟयߧʂآߧɱʂʖʂɠࣣൎѕʂ௅฻Ɖ౮Ξɿؙ
ʣʟʖʂɻɖʟʜɚɿɭʟƆ(1)ƅ(2)ʂຑ൘ʦභɳ
ɫɺʖʜɘƆ(2)ʂຶɼɫɺʃƅޏ೘यƅుʆɦयƅ
˙ˀˏʷ˰˧ɾɽஂظɿԟɭʟयߧɼƅࣨੁসΫयƅ
(ۚਏш)˜˴Ɵˈ˪Ɵˏƅى଑಺ɾɽࣣൎࡽ๲ɿԟ
໓ɭʟयߧʂຑ൘ɠɖʞணʟƆ
4. Tc: ԟ໓ଯް۪ຢ
Tcɿɸɘɺʃߘʂʜɚɿ଑ʕɺɘʟƆ
(Tc) connection — (λ٪ԟ໓ɠഇɟʝɾɘɼɧʡ
ɟʝ)ٌʇ೒ɡʦ٪ࡥɭຢƆ—෻੕ຶ:ਪॅʂߏ
۽ʂયɟʝٌʇ೒ɡʦ౎٪ɻɡʟɟ٪ʟ঎෻Ɔ
ɧʂ଑զʃಅҼଯּɘʖʂɻɖʟʂɻƅݩ੕ࠡࡼ
ʖ 1ɸɴɥɼɾʟƆ
4.1 Tc-set-relation — ࡍ܄યʂԟ໓ળࡥ
1. ࡥ੕ˍƟ˥ɿЫɬɳъʝɟʂࡍ܄ʦ঎଑ɭʟƆ
঎଑ʂ൘൚ɼɫɺʃƅڃധʂ์৔ʦଚߟɭʟآ
ɻʖƅ์৔ɠභɳɭِࣥʦޱ଑ɭʟآɻʖƅഓ
ࣂʦଚߟɫɱʂયɿԥʒʠʟ์৔(ञഅƅഅƅ஦
଑ʂೇ߅ɾɽ)ʦޱ଑ɭʟʂɻʖʜɘƆ
2. ࡍ܄ʂ์৔ԝʂԟ໓ʦޱ଑ɭʟƆԟ໓ʃƹλ٪
ɫɺɽʂ์৔ɼɽʂ์৔ɠԟ໓ɫɺɘʟɟ෗ʝ
ɟɻʃɾɘƺʖʂɼɭʟƆ
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3. ์৔ԝɻڞɘɿԟ໓ɫɺɘʟʖʂʦ୿ɜɩɯʟƆ
঎෻ʂآߧʃߘʂʜɚɾʖʂɠ۪ɜʝʠʟƆ
• ԟ໓ɫɺɘʟʖʂʂ৕ʦໆ֘ɩɯʟƆ
• ৕ʦໆ֘ɫɳষ੝߁ɟʝԟ໓ɿң୻ɭʟʖʂʦ
ষ੝ɩɯʟ (೾ॅষ੝ʖя௾)Ɔ
ƹԟ໓ʦ٪ࡥɭƺݩ׋ɠગߨʂʓɻ୿ɜʝʠʟɾ
ʝƅް۪ຢʦਗʟ෻੕ɼʃٿɜɾɣɾʟƆλ൘ƅɱʂ
ݩ׋ɻਪɣʂव໱ɠ಩์ɻɖʠʄƅɱʂ෻੕ʃTi(व
໱ଯް۪ຢ)ʂ෻੕ɿഇຳɭʟ൘ɠʉɩʣɫɣɾʟƆ
ɧɧɻʃɱʂયԝɿΛટɭʟʖʂʦ২଑ɫɺɘʟƆ
ݩ੕ຶ: 2ॅʦࡥຢɭʟʺƟː
෻: ߘʂ঑෗ʦ஬ʓƅ঎෻ɿ୿ɜʜƆ
ߘɿߟɭ˜˴Ɵˈ˪Ɵˏɻƅxʘ yɿʃ।
ʂय़ॅʦ௡ຢɭʟʖʂɼɭʟƆ
input x
print
  x+x
print
    x
input x, y
print
   x+y
print
    x-y
input x
print
     3
print
    x
input x
print
     2
print
    x
input x
print
     x
print
    1
(1) (2) (3) (4) (5)
঎෻:यɿ֘ɦɳ˜˴Ɵˈ˪Ɵˏʂɚɵƅƹ௡ຢɿʜɷ
ɺʃ 2ɸʂ˞˴ʷ˰˧ɠஔλʂࡥຢʦ१ɬʟƺʖʂ
ʂ৕ʦ୿ɜʜƆஔλʂࡥຢʦ१ɬʟߗʂ௡ຢʃڞɘ
ɿΪɾɷɺʜɘƆ
ѽ୿ຶ: (1)(2)ƅ(1)(4)ƅ(1)(5)ƅ(2)(3)ƅ(2)(5)ƅ
(3)(5)ƅ(4)(5)
ѽ঑:
਻࣐ɼɭʟː˨ʫ˺ʃԑ੺ɾ˜˴Ɵˈ˪Ɵˏɻɖ
ʞƅࣣൎѕɻΆɚ౮ΞɴɼɘɜʟƆ˜˴Ɵˈ˪Ɵˏ
ɠ಺ɫɺɘʟʺƟːɱʂʖʂʃɨɣ੺ࡸɾʖʂɻɖ
ʞƅΆɷɺɘʟખʖ।ʂय़ॅɼځ଑ɫɺɖʞƅ੒ɡ
ɾખɿɸɘɺ߇ɭɧɼʃ෗ʝɟɿֆʕʝʠɺɘɾɘƆ
ɘɣɸɟʂખʦ২଑ɫɺ߇ɫɾɠʝ਻Ыʂਣ౼ʦ౜
ઐɻɡʟɼ۪ɜʝʠʟƆ
4.2 ࣣൎѕɼɫɺʂݩ੕
ࣣൎѕʂ෻੕ɼɫɺ Tc-set-relɿԷɹɡݩ੕ɭʟ
ࣟ܄ʃƅ(1)਻࣐ɼɾʟࡍ܄ɼɫɺࣣൎѕʂ௅฻Ɖ౮
Ξɿؙʣʟʖʂʦ঎଑ɭʟƅ(2)ޱ଑ɭʟԟ໓ɼɫ
ɺࣣൎѕʂ௅฻Ɖ౮Ξɿؙʣʟʖʂʦ঎଑ɭʟƅɾ
ɘɫɱʂຑ൘ɼɭʟɧɼɠ۪ɜʝʠʟƆ
ࡍ܄ʂଚߟɠഓࣂɿʜʟࣟ܄ʃƅഓࣂʂ௅฻ɠࣣ
ൎшʂ௅฻Ɖ౮ΞɿؙʣʟʖʂɿɭʟɧɼɻʖʜɘƆ
ɳɴɫƅഓࣂʂ௅฻ʂ஬ѽʂʓɟʝԟ໓ɠഇɟʟɧ
ɼʃɾɘʜɚɿɭʟƆ
5. Td: ౎٪ଯް۪ຢ
Tdɿɸɘɺʃߘʂʜɚɿ଑ʕɺɘʟƆ
(Td) discovery — (Tcɻٌʇ೒ɡʦ౎٪ɫɳʖʂ
ʦԥʕɳߏ۽ʂࡍʒʞɿԟɫɺ)૥ঋɿߟɩʠ
ɺɘɾɘߏജʦ౎٪ɭʟຢƆߏജɼɫɺʃƅߘ
ʂʖʂɠ۪ɜʝʠʟƆ
• ߏ۽ɽɚɫʂԟ໓ɠߖɸՑ਒ƉՑ਒ड़ʘˏ
˳Ɵːʱ˜Ɔ
• ߏ۽ɿ௅ݚɭʟ෻੕Ɖ൚਒Ɖٵ๲Ɔɧʠʝ
ʃƹ෻੕౎٪ƺƹщ঑ۚતƺɿ৷୻ɭʟƆ
• ߏ۽ʂ஦ड़ʘइ೮ɘʦ঑෗ɭʟࣘɻยๆɾ
˩ˎ˲шʘળ࣐шƆ
• ߏ۽ɿ਻ɭʟټɿՒࡧɩʠɺɘʟʂɼʃΪ
ɾʟ߄୅Ɔ
• ߏ۽ɠՒࡧɩʠɺɘʟ౮Ξ (ഓࢆ୾)ҙʂ
ʖʂɼߏ۽ɼʂԟ໓Ɔ
• ߏ۽ʂՒࡧƉ಺ټɿ௅ݚɭʟΤयƆ
• ߏ۽ʂࡍʒʞɿ਻ɭʟ౜ઐ (Ju)ɿɞɘɺ
ยڹƉยๆɾԷࡵƆ
—෻੕ຶ: ߏ۽ʂՒࡧʦิɜɳࣘɻƅࣘՒʂʜ
ɚɾईɳɾߏജʦ౎٪ɻɡʟɟʦ٪ʟ঎෻Ɔ
Tdɿԟɫɺʃɧʂʜɚɿຶߟɠਪɣɖʟʂɻƅɱʠ
ʝɿ਻Ыɫɺݩ੕ࠡࡼʦ٠இɭʟɧɼɠɻɡʟƆΙ
чɻʃټߗ୅ɻɻɡɺɘʟʖʂʦ౓हɫɺߟɭƆ
5.1 Td-prob-law — ෻੕Ɖ൚਒Ɖٵ๲ʂ౎٪
• ߏ۽ɿ௅ݚɭʟ෻੕Ɖ൚਒Ɖٵ๲Ɔɧʠʝʃƹ෻
੕౎٪ƺƹщ঑ۚતƺɿ৷୻ɭʟƆ
1. ߏ۽ʂࡍʒʞɼɱʠɿԟɭʟ෻੕Ɖ൚਒Ɖٵ๲
ʦ২଑ɭʟƆߏ۽ʂଚߟ൘൚ɼɫɺʃƅߏ۽ɨ
ɼɿ઄ഓɻՒࡧɫɳʞƅɭʍɺʂߏ۽ʦൌԥɫ
ɳૠഓɼɭʟɧɼɠ۪ɜʝʠʟƆ௅฻ɿʜɷɺ
ʃयƅ಺ƅʷ˰˜ʦഖๆɭʟя௾ड़ʖɖʟƆ
2. ໸ʣɫ์৔ɼɫɺƅ২଑ɫɳ෻੕Ɖ൚਒Ɖٵ๲
ɼԟؙʂɾɘߏ۽ʦԥʕɺʖʜɘƆ
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3. ২଑ҙʂѽɠ१ɬɾɘʜɚɿˈʮˊ ʶɭʟƆ
঎෻ʂآߧʃߘʂʜɚɾʖʂɠ۪ɜʝʠʟƆ
• ෻੕Ɖ൚਒Ɖٵ๲ʦߢศՒࡧɩɯʟ (ɾɘɫ઄
ݸآߧɻ৕ʓ๼ɺɩɯʟ)Ɔ
• ъɿԟɭʟ෻੕Ɖ൚਒Ɖٵ๲ɟƅɽʂʜɚɾ෻
੕Ɖ൚਒Ɖٵ๲ɟɾɽλү਑෣ɿɸɘɺʂষ੝߁
ߧʂ঎෻ʦ೾ॅๆΤɫɺɱʠɲʠষ੝ɩɯʟƆ
෻੕౎٪ƅщ঑ۚતɠࠞ੕ɻɖʟʂɻƅѽ୿ɱʂʖ
ʂʦԥʔষ੝߁ʦଚߟɭʟɧɼʃ಑ɥʟ಩์ɠɖʟƆ
ݩ੕ຶ: 2छ಺ټɼयآ
෻: ߘʂ঑෗ʦ஬ʓƅ঎෻ɿ୿ɜʜƆ
।ʂय़ॅʦ޿ɿࢆɡƅɖʟՑ਒ɿࡓɷɺɱ
ʂॅʜʞࢡɩɘ।ʂय़ॅʦϓຬʞʒɳʃч
ຬɿࢆɘɺভɻɸɾɘɻɘɡƅ1ɿɾɷɳ
ʝɱɧɻʘʕʟƆɻɡɖɠɷɳयآʂۿɩ
(ઓॅ) ʃ݂ࡾɿࢆɘɳॅʂ 2 छ಺ټɻʂ
˚ˊˏॅɻɖʞƅ೺ (Юʂໆॅ)ʃ݂ࡾɿࢆ
ɘɳॅʂ 2छ಺ټɻʂƹ1ƺʂॅɿɾʟƆय
ɿƹ37ƺɟʝިʕɺ୘યʒɻʂʜɚɭʦߟ
ɭƆޝɷɳॅʂజટʦࣟࡿʦ಺ɭՒ܃ɼॅ
ʂ৕ʦഝʍɺ಺ɯƆ
37 36
18
9 a b c
d e f g
h i j k
l m n
p q r s
o
ѽ୿ຶ: a-8, e-4, i-2, m-1
ѽ঑:
2छ಺ټɼ਻Ыɫɳयآɻɖʞƅࣣൎѕʂ௅฻ɼ
ɘɜʟƆƹԸॅɻɖʠʄ 1ωɘɳખʦϓɿࢆɡƅ׹ॅ
ɻɖʠʄౝഇɿɫɳખʦчɿࢆɣƺɼɘɚՑ਒ʦ౎
٪ɻɡʠʄʜɘƆ
5.2 Td-diﬀ-view — Ϊɾʟ߄୅ʂ౎٪
• ߏ۽ɿ਻ɭʟټɿՒࡧɩʠɺɘʟʂɼʃΪɾʟ
߄୅Ɔ
1. ߄୅ɿʜɷɺΪɾʟ٪ɜ൘ɼɾʟʜɚɾߏ۽ʘ
ߏ࣐ʂুਹਉʦ঎଑ɭʟƆ
2. ߏ۽ʘߏ࣐ɿԟɭʟ஦଑ʂ߄୅ɟʝʂ಺ټʘՒ
ࡧʦݩढ़ɭʟƆ಺ټʘՒࡧʂآߧɼɫɺʃƅഓ
ࣂ (ຶ: 1ञࣁɻʂ໱ࡧʘࠞԘଯɾՒࡧ)ƅ஦଑
߄୅ɟʝʂࠃऐʘґƅ஦଑آߧɻʂʷ˰˜ʘ߄
ҹшɾɽɠɖʞணʟƆ
3. ݩढ़ɫɳ߄୅Ιҙɟʝʂ٪ɜ൘ʘƅݩढ़ɫɳ߄
୅ɟʝɴɥɻʃ૥ɵɿഇɟʝɾɘʜɚɾুਹਉ
ʂఅͽʦ෻ɚƆ
঎෻ʂآߧʃߘʂʜɚɾʖʂɠ۪ɜʝʠʟƆ
• 1ञࣁଯƉࠞԘଯɾՒࡧɿ਻ɫɺƅ਩ࠋʂ๼ࣟ
ɟʝʂ٪ɜ൘ʦߢศՒࡧɩɯʟ (ɾɘɫ઄ݸآ
ߧɻ৕ʓ๼ɺɩɯʟ)Ɔ
• ஦଑߄୅ɟʝʂґʘʷ˰˜ʘ߄ҹшɿ਻ɫƅ਩
ʂ߄୅ɟʝʂґʘʷ˰˜ʘ߄ҹшʦۚતɩɯʟƅ
ʒɳʃ೾ॅষ੝߁ɟʝষʄɯʟƆ
• ঎଑ɫɳুਹਉɠఅͽɻɡɺɘʟɟʦ٪ʟʜɚ
ɾՒࡧߧƅਪষ੝߁ߧƅ।ڬѽ୿ɾɽʂ෻੕آ
ߧʦๆɘʟƆ
Ϊɾʟ߄୅ʂ౎٪ɠࠞ੕ɻɖʟʂɻƅ।ѽɼɾʟ
߄୅ʦষ੝߁ɿԥʔʜɚɾࡥ੕آߧʃ಑ɥʟ಩์ɠ
ɖʟƆ
ݩ੕ຶ: ౭థ๻಺ɟʝʷ˰˜ʦݩʟ
෻: ߘʂ঑෗ʦ஬ʓƅ঎෻ɿ୿ɜʜƆ
࢙ೇʦ 50ڃޞ௡ʠƅ౭థɫɳƆΙчʃƹъ
௟ෳɿƅɱʂ௟ʂҔାߗʂݚڊʂъ˘Ɵ˂
˺ˏɠథʠɳɟƺʦߟɭ಺ɻɖʟ (1௟ෳ
ʂҔାߗɠݚڊ 50 ɼɾʟ)Ɔ
௟ 1 2 3 4 5 6
ಅ๻ 20 25 50 20 75 100
यʂ൹ʷ˰˜ɿү౭థ௟ʂ౭థॅʦ಺ɭ൹
ʦʺ˛Ɵɫɺ౭థॅʂ൹ʷ˰˜ʦӷढ़ɩɯ
ʜƆ
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3 6
9 10 12
15 20
25
1 2 3 4 5 6 ௟
౭థॅ
ѽ୿ຶ:
1 2 3 4 5 6 ௟
౭థॅ
10 10
15
3 3
9
ѽ঑:
ࣣൎѕʂયɻʃˎƟˆࡽ๲ʦΆɘƅˎƟˆʦ஬ʓ
ࠟʟɧɼʘˎƟˆʂ߄ҹшʦɞɧɾɚɧɼɠ௅฻ɿ
ԥʒʠʟƆɧʂ঎෻ɻʃƹ౭థಅ๻ƺɼɘɚ߄୅ɟ
ʝƹ౭థॅƺʌʂ஬ʓ੃ɜʦ।ɫɣ۱ɜʟɟʦ٪ɺ
ɘʟƆ
5.3 ࣣൎѕɼɫɺʂݩ੕
ࣣൎѕʂ෻੕ɼɫɺݩ੕ɭʟࣟ܄ʃƅɘɮʠʖ੕
ݛɼɾʟߏ۽ɿࣣൎѕʂ௅฻Ɖ౮ΞɻΆɚʖʂʦࠟ
ʞࣘɦޡๆɭʟƆɳɴɫƅࣣൎѕʂ௅฻ɼɫɺ૥ঋ
ѽ୿ʦӁʊʜɚɾʖʂʃ಑ɥʟ಩์ɠɖʟƆ
Td-model-abstɻʃƅ˩ˎ˲ʂՒࡧ൘൚ɼɫɺࣨ
ੁসΫयʘࠡࡼɾɽࣣൎѕɻΆɚʖʂʦޡๆɭʟɧ
ɼɠ۪ɜʝʠʟƆɳɴɫƅ੺ɿՒࡧɩʠɺɘʟߏ۽
ʦɱʂʒʒ˩ˎ˲यɿΫɯʟʜɚɾࡥ੕ʃ಑ɥƅɖ
ɣʒɻʖߢ෗ɻɾɘ˩ˎ˲ʦળࡥɭʟɧɼʦֆʕʟ
಩์ɠɖʟƆ
6. ʒɼʕ
ඕ۳ЖɻʃѱƜɠ੒Ӂ௡Ӂࠋষ౓҉ӀवछΠ੢ߏ
׋ʂયɻࠟʞ৕ʧɻɘʟƅƹް۪ຢƉ౜ઐຢƉ಺ټຢƺ
ʦ಻ьɭʟ൘൚ɿɸɘɺƅԷඕଯɾ۪ɜ൘ɼƅɱʂ
۪ɜ൘ɿԷɹɘɺ଑ʕɳƹް۪ຢƉ౜ઐຢƉ಺ټຢ
ʂള՞ଯ଑զƺɞʜʇɱʠɿԷɹɣƹݩ੕ࠡࡼ (˥
˒ˬʩ˲)ƺɿɸɘɺࣅѻɫɳƆ
ټߗ୅ɻʂગ٪ɼɫɺʃƅߘʂɧɼɠ֘ɦʝʠʟƆ
(1) ࠡࡼʂӑๆɿʜʞƅਪɣʂञɿѱƜʂ଑զɭʟ
Τයɻʂް۪ຢ୾ʦ಻ьɭʟ෻੕ʦݩढ़ɫɺʖ
ʝɜʟʜɚɿɾʞɱɚɻɖʟƆ
(2) ࠡࡼʦݔɟɣഇຳɫɳɧɼɿʜʞƅਪโɾ෻੕
ɠݩढ़ɻɡʟʖʂɼްʣʠʟƆ
(3) ඕࠡࡼؓɿʜɷɺݩʝʠʟ෻੕ʃॅഇଟ୞ɻѽ
୿я௾ɾࢡ෻˳ˠ˲ʂʖʂɻɖʞƅʒɳѽ୿آ
ߧʖਪষ੝߁ߧɾɽ CBTɿʜʟ߹޵ƅߢஓ݉
୅ɿɾɬʔʖʂɻɖʟɧɼɠਪɘƆ
ܞڤʃɩʝɿࠡࡼʂࡑ߹ɞʜʇݩ੕ຶʂનঀʦछ
ʕƅя௾ɻɖʠʄ߇۱߇ٲɿʜʞɱʂ଱উɩʦ٠இ
ɫɺ۱ɡɳɘƆ
ࠌߤ
ඕ۳Жʂ௅฻ʃƹࣣൎӁଯʩ˞˴Ɵˈɿʜʟƻࣣ
ൎѕƼ੒Ӂ௡Ӂࠋষ౓ɿɞɥʟ಻ьࠡ൚ʂ٠இƺߏ
׋ɿɞɘɺ٠இɫɺɡɳʖʂɻɖʞƅߏ׋˨˺˗Ɵ
ɟʝʂʺ˨˺ˏʘߏ׋௅ɻʂݩ੕߇۱ɿਪɣʦ೦ɷ
ɺɘʟƆɧɧɿӽࠌɫʒɭƆ
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